The reaction of DNA with lipid oxidation products, metals and reducing agents.
The interaction of lipid hydroperoxides and secondary oxidation products with DNA was investigated by evaluating the fluorescence formed in the presence of metals and reducing agents. We also investigated the effect of malonaldehyde, because it has been generally considered responsible for the formation of fluorescence with DNA. However, malonaldehyde usually has been estimated by the notoriously unspecific thiobarbituric acid test. At low concentration of oxidation products (1 mM), fluorescence formation required the presence of metals and ascorbic acid. In contrast, a positive thiobarbituric acid reaction was obtained with many lipid oxidation products without metals or ascorbic acid. Monohydroperoxides from autoxidized methyl linoleate and linolenate produced the highest level of fluorescence. Hydroperoxy epidioxides of linolenate and dihydroperoxides of linoleate and linolenate were among the most active secondary products in forming fluorescence with DNA. In contrast, malonaldehyde produced very little fluorescence under our conditions. The thiobarbituric acid values did not correlate with fluorescence formation. This study showed that, in our model reaction system, DNA forms fluorescent products by the breakdown of lipid oxidation products in the presence of metals and ascorbic acid into reactive materials other than malonaldehyde. Therefore, the importance of malonaldehyde in its crosslinking properties with DNA may have been exaggerated in the literature.